Introduction {#sec0005}
============

*Lactococcus lactis* is a facultative anaerobic, catalase-negative, gram-positive coccus widely used for the industrial production of fermented dairy products such as milk, cheese and yogurt [@bib0005]. Although *Lactococcus lactis* was considered to be non-pathogenic, it has been reported to cause human disease in the last two decades, in both immunocompetent and immunocompromised patients [@bib0010], [@bib0015], [@bib0020], [@bib0025], [@bib0030], [@bib0035], [@bib0040], [@bib0045], [@bib0050], [@bib0055], [@bib0060].

Pernicious anemia is a manifestation of autoimmune gastritis resulting from the destruction of gastric parietal cells and the associated lack of intrinsic factor to bind ingested vitamin B~12~ [@bib0065]. Malnutrition and micronutrient deficiencies, diabetes and poor oral hygiene are risk factors of periodontal diseases such as gingivitis and periodontitis.

We report an unusual case of *L. lactis ssp cremoris* infection in an immunocompetent male with severe periodontitis and pernicious anemia presenting with intra-abdominal abscesses.

Case report {#sec0010}
===========

A 46-year-old male of Greek origin, with no medical history, was admitted to the hospital because of fever and increasing abdominal pain. He was an active smoker and worked as heavy vehicle driver with international trips in Central Europe. He did not drink alcohol and used to consume semi-hard cheese. The patient was well until one month before admission when odontalgia developed, followed by chills, night sweats, arthralgias and myalgias. Partial improvement was noticed with paracetamol and ibuprofen. He reported anorexia and weight loss of 10 kg over a period of one month. Ten days before admission, fever with temperature up to 39.5oC and right upper quadrant pain developed along with diarrhea without presence of blood or mucus.

On admission, his temperature was 38 °C, the blood pressure 110/60 mmHg, the pulse 100 beats per minute, the respiratory rate was 14 breaths per minute and the oxygen saturation 97% while he was breathing ambient air. Physical examination revealed skin pallor, poor oral hygiene and gingivitis and right upper abdominal quadrant tenderness to palpation without rebound tenderness. The rest of the examination was normal. Initial laboratory findings demonstrated leukocytosis with neutrophilia (white blood cells 12,500/μL and neutrophils 10,000/μL with reference ranges 3800--10,500/μL and 1600--6500/μL, respectively), macrocytic anemia (hemoglobin 10.4 g/dL and mean corpuscular volume 104 fL with reference ranges 14--18 g/dL and 80--99 fL, respectively). The erythrocyte sedimentation rate was 113 mm in the first hour (reference range 1--15 mm/h) and the plasma C-reactive protein was 27.8 mg/dL (reference range 0.08-0.8 mg/dL). Liver function tests were almost normal with a gamma-glutamyl-transferase of 56 U/L (10--50 U/L). Serum amylase and urine analysis were normal. Ultrasonography of the upper abdomen demonstrated a hypoechoic hepatic lesion with distinct lobulated margins and irregular hyperechoic areas within the lesion. Abdominal computed tomography (CT) was performed after the oral and intravenous administration of contrast and confirmed the sonographic finding of a lobular lesion with a diameter of 10 cm inside the right hepatic lobe with a hypodense center and a contrast-enhancing peripheral rim; suggestive of a liver abscess \[[Fig. 1](#fig0005){ref-type="fig"}\]. Moreover, a second abscess with a diameter of 2.5 cm was identified within the right peri-renal space without infiltration of the right kidney, as well as bowel wall thickening of the duodenum, the ascending colon and the terminal ileum.

Drainage of the liver abscess with a percutaneous catheter was performed and purulent fluid was drained and cultured. *Lactococcus lactis ssp cremoris* was isolated, and was sensitive to most antimicrobials, including penicillin. Ceftriaxone (1gram, once daily) and metronidazole (500 mg, three times daily) were intravenously administered for 2 weeks and the patient became afebrile on the 5th day. The drainage catheter was removed after a week, when the drained fluid was minimal. Blood and urine cultures were sterile. Examination of the stool did not yield any protozoa, enteropathogenic bacteria or *Clostridium difficile*. Serum antibodies and the analysis of the liver abscess aspirate were negative for *Entamoeba histolytica*. Transthoracic echocardiography was normal with no evidence of valvular vegetations. Further work up for macrocytic anemia was performed. The reticulocyte index was low (0.6%) and the blood smear showed anisocytosis, macrocytosis as well as hypersegmented neutrophils. Vitamin B~12~ level was low; 90 pg/mL (reference range 189--883 pg/mL) and the folate level was normal; 4.1 ng/mL (reference range 2.7--34 ng/mL). Antibodies against intrinsic factor and anti-parietal cell autoantibodies were positive (45.3 \>25 units/mL and 1:160 respectively); indicative of pernicious anemia. Serum antibodies against *Helicobacter pylori* were negative. Endoscopic and histological investigation of the upper gastrointestinal tract revealed achlorhydria (pH 7-7.5) and atrophic gastritis. Colonoscopy showed diverticulosis of the sigmoid colon. Biopsies of the terminal ileum and ascending colon demonstrated edema and dilatation of the lymphatic vessels without signs of a specific disease. A dental exam and x-ray were performed because of the past history of odontalgia and showed severe periodontitis. Tests for antibodies to human immunodeficiency, hepatitis B and C viruses were negative. Cultures of the oral mucosa, gastric fluid and stool did not isolate *L.lactis ssp cremoris*.

After 2 weeks of intravenous antimicrobial treatment, the patient was discharged from the hospital on antimicrobial treatment with amoxicilin-clavulanic acid (1000/200 mg twice daily) for 4 more weeks as well as vitamin B~12~ to correct B~12~ deficiency. Two weeks after discharge, an abdominal CT was performed and revealed significant decrease of the intra-abdominal abscesses.

Discussion {#sec0015}
==========

*Lactococcus lactis* is a mesophilic and microaerophilic bacterium used widely in the fermentation of dairy products [@bib0070]. It is estimated that 10^18^ lactococci are annually consumed by humans [@bib0075]. Although *L.lactis* does not usually colonize the human mucosa, it is occasionally isolated from the oropharynx, intestines or vagina, particularly when unpasteurized dairy products have been consumed. Although *L.lactis* had not been considered a human pathogen, serious infections have been reported in almost any human body system (central nervous system, intra-abdominal or neck abscess, pneumonitis and empyema, endocarditis, urinary tract infection, cholangitis, catheter −related bacteremia, peritonitis, canaliculitis, septic arthitis, spondylodiscitis) the last two decades worldwide, regardless of patient age, gender and immune status. A Pubmed search demonstrated thirty-three cases of *L.lactis*-related infection, with *L.lactis ssp cremoris* identified in nineteen of these reports. Consumption of unpasteurized dairy products, presence of dental or periodontal or heart disease, immunosupression or damaged colonic mucosa were considered as potential risk factors for *L.lactis* infection.

Among the twenty-two cases of human infection by *L.lactis ssp cremoris*, 5 were liver abscess, 4 endocarditis, 3 peritonitis, 2 cerebral abscess, 2 neck abscess and a case of subdural empyema, canaliculitis, necrotizing pneumonia, purulent pleuritis, cholangitis and endocarditis complicated with spondylodiscitis were reported. Beta lactams were usually administered and disease resolution was achieved except in one case of endocarditis that led to death. Antimicrobial treatment for at least four weeks and percutaneous abscess drainage were used in all cases of liver abscess due to *L.lactis ssp cremoris* with complete recovery. Among the reported cases with *L.lactis ssp cremoris* liver abscess, ingestion of unpasteurized dairy products was not reported and neither immunodeficiency nor dental disease was present. However, two of these patients had colitis or diverticulitis, respectively. Liver abscess due to *L.lactis subsp. lactis* was also described in a patient with yogurt consumption and damaged colonic mucosa by bony fragment. In our case, the patient presented with a liver and a peri-renal abscesses but neither bacteremia nor endocarditis was documented. Percutaneous drainage of the liver abscess and six-week of antimicrobial treatment resulted in disease resolution for our patient.

To our knowledge, this is the first case report of multiple intra-abdominal abscesses due to *L.lactis ssp cremoris*. Even though the exact source of *L.lactis* was not found, we assume that severe periodontitis along with the digestion of fermented dairy products resulted in colonization of the gastrointestinal flora by *L.lactis* and subsequent bloodstream invasion.

In the present case, vitamin B~12~ deficiency secondary to achlorhydria was noted. Although vitamin B~12~ deficiency has been associated with apthous stomatitis [@bib0080], it is unknown whether periodontal disease is associated as well. Besides, a number of micronutrients such as vitamin A, vitamin C, folic acid, vitamin B~12~, iron and zinc influence the susceptibility of a host to infectious diseases as well as the course and outcome of these diseases [@bib0085]. Animal studies reported that vitamin B~12~ deficiency results in reduced macrophage migration and delayed phagocytosis [@bib0090]. Several infectious diseases were reported in patients with pernicious anemia such as salmonellosis, mucocutaneous candidiasis, syphilis, strongyloidiasis and infection by *Neisseria meningitidis* [@bib0095], [@bib0100], [@bib0105]. In the present case, impaired phagocytosis due to B~12~ deficiency might be associated with the severity of the disease caused by a less virulent microbe such as *L.lactis ssp cremoris*.

In conclusion, intra-abdominal abscesses due to *L.lactis ssp cremoris* are a rare clinical condition. Impaired barriers and immune defense mechanisms as in pernicious anemia, immunodeficiency, dental or periodontal disease, bowel disease along with the ingestion of fermented dairy products might be causes of severe infection by a less virulent bacterium like *L.lactis ssp cremoris*.
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![Imaging Studies: (A) An abdominal CT scan with intravenous contrast showing a liver and a peri-renal abscess with a hypodense center and a contrast-enhancing peripheral rim. (B) An abdominal CT scan with intravenous contrast material was repeated after six-week of antimicrobial treatment and the intra-abdominal abscesses were not present.](gr1){#fig0005}
